CONGRUENCES OF CURVES THROUGH POINTS OF A SUBSPACE AND
HYPERSURFACE OF A FINSLER SPACE

R. 8. Misura anp R, S, SiNma

R. 5. Misara {?] has obtained an expression for the vy, i. e agh NE },,5 s
where N% are coatravariant components of the unit normal to the hyper-
surface and }‘,6 are the econtravariant components of a unit vector in the
direction of a ceurve of a congruenee of curves, one gurve of which
passes tl.\rougi.\ each point of the hypersurface V.. The object of this paper
is to obtain fhe generalised expressions in the case of a subapace'and a

hypersurface of a Finsier space. Some particular cases have been studied.

1. Subgpace. If the coordinates xi(i=1, 2, 3, vy n) of a FINSLER space Fi
can he represented parametrically as : '

(1.1) ' i = xi ()

such that #®(e =1, 2, 8, ..., m, m<n) form a coordinate system of F,, then
the space F, is called the m-dimengional subspace of F.. Lel g,5 (u, »’} and
&ij(xs x7} be the metric tensors of F, and F,. They are related by the equation

dxi
“ 3t

(1.2) Zap (a, n’):g,-j (x, 2") Xi, X/ where Xi

Thronghont this paper letters (i, 7, h,...) {rary from 1 to n, letters
{a, b, ¢,...) vary from 1 to m, and (p, g, r, ...} varyfromm-+1 to » in the
case of a subspace. In the case of a hypersurface (a, b, ¢,...) vary from 1 to
n—1 ,and {p, g, r, ...} take a single value, '

As the rank of |} Xi,||is m, there exist {(n—m} independent solutions of
¥i Xi, =0, whiech form a system of normals at P. The (n—m) "normalg which
do not depend on the direction element »f are given by the sclution of

(1.3) H(q}i Xia ngj(x, n(q)) ﬂj(q) X’la =1{.
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They are normalised Iy the relations

(1.4) gi; ey ny) niy nl oy =ny 'y =1
and
(1.5) g1;(xs n(gy) migy nl gy =108 (ngys nin) = agy oy

Th(}’.‘(n-ﬁn-‘;) ln‘or'mals-; depéncﬂug ,011‘_‘thez.,Iiué-"eIemel‘l,t {x, x") are given hy
the solutions of

(1.6) ¥y Xig = g1 (x, &) n*/ gy Xty =0.
They satisfy the relation -
{1.7) T ‘ gy {x Il*(q)) ft*i(q) Il*j(q) =1.

It is to be noted that the covariaht vector n* ;= g;; (x, ") n*j(q) is not
the covariaut_couuterpart of n*l'(q) as given hy (1.6}, for We‘héve

(1.8) ‘ . gij {x,x7) n*"(q) ‘?‘l*j(r)‘: Pegy 0 ,

{no summation on g).

. The relation (1.8) shows that the normal vectors n*i(q)- (g=m+1.....8)
form a system of orthogonal vectors. These normals are called. secondary
normals. There exist (n—m) symmetric tensors in'dependent of direction., These
are given by the relation

{1.9) . Lo C Vg ab= g1 (% ey} Xia Xp .

In the case of a hypersurface also there exist two systoms ‘of normals.
One system depends on the direction and other is independent of it. They are

given by the solutions of the equations

(1.10) mi Xl = g5 (6, n) ml Xig =0
and .
(L.11). n Xy =g (6 2') ¥ Xig =0,

and are hormalised respectively iy the relations
{1.12) :. . &t (x,n) nf nf::nj nl =

and

(1.13) gij (x, R*) nti n*j =1.
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The equation (1.8) hecomes
(1.14) g‘!-jk(x, x’) n*'l' Tl*j —= Y.

In this case also there exists a symmetric tensor independent of direc.
tion, which is given hy

(1.15) Yoo = gi; (%, n) Xig Xy

The vectors ni, can he expressed Iin(_a:.;tr]y in terms of ;.;*f(q) . Thus B

n

1.16 .

¢ ) nie = Z A(q)(r) Ha‘(r)i
(r}=m+1

where

cos (n(q) s n*(,-))
i

Agrn =

When Xi; is regarded as a vector of the spaee F,, it lies in the space
spanned by the secondary normals n¥% . Thus

(1.17) Xigp = E Q¥ grab 1y
: @) . '

Multiplying this by Reryi» WE have

(1.18) QGYab = Xiab n(ry = Z €08 {nery + n¥(g) 9%(g) ab-
A

Xigp Is also given by
(1.19) Xig= 3 B i)+ Wiay

()
where

niry; Wiap =0,

The quantities Qg ab and ,Q*(q} «b re {n—m) symmetric tensors of Fy,.

In the case of a hypersurface, r; and »*; are related by the equation

. 2 ®
(1.20) NONLCLLE (T B

'3
Xi is given by the relation

{1.21) Xigp=n" 0%, .
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and
(1.22) Qap 7= Xigp ny=1008 (n, n*) Q%4 .

- Xizp can also be expressed as

(1'23) Kigp = Dup ni+miab s
where
(1.24) @iy ny =0.

The covariant derivative of nf(-q) is given by

{1.25) ni(q) ia :A&(q)a X'+ E Fgya "i(k) :
(&)
where -
(1.26) Ac(q)b = — yac(q) .Q(q) b _},ﬂic(q) E(q‘) ik .Xkb X, N'f(q}
[E(q) ijk (ﬁ Fijik (x, gy )

and

¢ P, ) — / —
(1.27) s ngy ;= 0, P Wy ngy = ) T ag gy

(&) (&)

The covariant derivative of n*j(q) is given by

(1.28) n*j(q) 8 =B X o+ Z N (v gy
[¢:3)
where
(1.29)  Bu= g Bpab &7 — E¥ux (v, 27) g7 Kby Xig n™y,,
FE*me (xy ) =gins e (x, x7)) !
and
(1.30) Ny wiy =n* () 18 n*0); -

- In the case of a hypersurface, Lhe covariant derivalive of »’ is given by

(1.81) nf s =A% Xgdry 0,
where
(1.32) Aty =y Q.5 — 7" ik Xk Xig nl,

and
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(1.88) re=nl5y n;.

The covariant derivative of »*/ is given by

(1.84) n* g =B% Xg+ Ny n®/

where

(1.85) Bfy=—v Q% g% — E¥yp £°° Xk Xiy ¥
and

(1.86) ' Ny w=n" ) n*; .

2. The equations for w(na. Lot pi, be the contravariant components
in the x's of a anit vector in the direction of a curve of a congruence of
curves, one curve of which passes throngh each point of Fw. Then the vector
with components pic, is, in general, given by

(2.1) L Py =1 Kt ) cggn i
(r)
where 1%, and ¢, ., are given by
(2.2) cnab 1%y = 2ij (X, nn) Py X's
and
(2.3) Z Cgry = 81ij (s n(ny) Pi(q) nf(r)-
)

Taking the covariant derivative of (2.1) with respect to o®, we got

(2.4) Pigie=1t"g 16 Xiat+t%, Xiab+2 Clgry s b iy 2 Clgry Mryib -
r) (r)
Substituting the values of Xi, and ni,;; from equations (1.19) and (1.28),
g ab m3h q

we get

(2.5) Pi(q) ip= {Eqpiet Z Cg7) A%y X + z niy (C(q") ib 2%y Bias

(r) (r)
-+ Z €iq%) ?’(r)a( b)) + 1% Wi
() .
Putting
(2.6) b=k +2 cgn A%mb

(r}

P

and -
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(2.7) ‘ Vign b =eyry b T 1%, B(ryas + 2 C(g0) "(r)(a)b
N
in (2.8), it becomes
(2.8) Pi(q} b= qa(u)b Xig+ Z Pigryd J'T’I(wr) + f“(q) Wigp .
r)

Taking the covaridnt derivative of (2.8) with respect to «°, we get
pi(q):bc:qa(q)bil. L (q)b Xae+E 'v(qr)b e B (,-)
{r}

+Z RICEY Jll7L(r) ,L—E—i @ie Wlaﬂ_l_t (q) W‘ab:c g
TR

With the help of (1.19) and (1.25), it hecomes |

(2.9} Pi(q); br — ('Ulf(q) bir + E Digry & Aa(r;) ) Xig 1

r

+2(W (q)bB(r)ac"!"U(qr)b,c‘f—zf'(qx)a" (x)c)ﬂ(r)
£y ) (x)

+ 'Ua(q) 8 Wi + tﬂ(q) o Wiggp 1+ ta(q) Wiab io

From (2.9), we get
(2.10) Rii Kkl Pligy X0 Xlo=2ply 51 ")

ﬁ2|-{'v(q)[b,c}+Zq”(qr’)[bAa‘(r)[c]}Xia
v o N (O

"E*Z {‘0 (q)[b Bf(r)alc} +'ﬂ(qr)[b.c]
CoAm ‘

+Z P(gx) [bR(’)I(x)lc] F i 0% 1s Wilate)
I : ‘ '

v

Tt 1 Wilalel + 8% Wasse]

where Ri, gy is the curvature tensor in F, defined by [*]

Y The square brackets d:etlote the. aiternajing part, i.a.

2T[l‘|j|k] :Tfjk'_Tkji'
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Riga =201 PH | | [+ &4 P¥ g 3y % Py P¥y )
It is obvious that this tensor is skew-symmetric in &, [, i.e.

R'.jkl"}-Rijgk == (),

Multiplying (2.10) hy g:p {x. n) nh(,-) and summing with respect to i,
we get

(2.11) gen (x, n(,.)) R"J; kl pj(q) Xy ch nh(r)

= 2 Z {e"@ 13 Blmalelt ognisie
o

+ Z Pgx) [& o7 | (x| 0i)
(x)

+ 2 ta(q) Wiu[b;f.'] gin (X H(r)) nh(r)'

Similarly, if (2.10) is multiplied by gu (x,n¢y) X% and summation is
performed with respect to i, we have

(2.12) gin {x, h(r)) R"jki Pj(q) Xk, ch Xy

=2 C(r)n_d {'ﬂ'a(q) [55¢] +2 *U(q,-) [& AT | (r)l.,] }
(r}

+2 gin (xsny) X% (0% 16 Wilale
‘f'fa(q);{c W"|a|5]—|~t“(q) Wisibiel)

The equations (2.11) and {2.12) are the fundamental equations which
determine the subspace of a FmsLer space F,. These equations give the
expression for

(2.13) Y, wanb = gih (5 ngn) 2 Pigyss
®
from (2.8).

In the case of a hypersurface, pf is given by
{2.14) pl=1¢" Xi, 4 I' ni,
where * and I" are given hy

{2.15) cap % = gi (x, n) pi X/

and
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(2.16) . =g (x,n) pt nf = cos (n, p).

The equations (2.6) and (2.7) become

(2.17) oty — %y + I A%
and
(2.18) wp =I5+ t* Qop + I' Ry

In the ease oi a hypersurface, the equations (2.10) to(2.12) take the follo-
wing forms respeetively:

(2.19) Rijgr p! Xl Xle=2[{«"{p:0]+ v(s A%} X,
Fe“ (8 Qlalel T vibsel T 2Ls ey} 2
T+ s wiiale] F wias 1% ey T 1" wiappiol s
(2.20) gin (xun) Rij g1 pl Xky X' n®
' ' =2{ Qe v Fo(bsert opp rel )} 24 wlapnioy gan (s n) 2t
(2.21) gan e n) Rige p/ Xy X1, X%y
=% caa {v4 5o+ via A%} + 2gm (x,0) XPg
} : (”a[.bwi.'a'c]+wiu[bt‘[3c]+t“ wia[b;c])'
The equation (2.18), becomes
(2.22) ' ’ vy = gip (2, n) 0P Plip

In this casc also the equations {2.20) and (2.21) determine the hypersurface.

3. Particular case.

(«) Let us econsider a congruence of ecurves which is such that the
vector with the contravariant ecomponents pf., in the dircetion of the curve
of the congruence, is normal to F/,. Then

(3.1) By = Z Clgry My
(r)

Equations (2.68) to (2.8) become

g N d
(3-2) Vb — E C(qr) A (1) b
(r}
(3.8) Tugnrb = cign 35 D o TP
(x)

and
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(3.4) Plgy b= qd(q)b Xig < 2 Tigryb Piry -
’ ()
Lquations (2.10) Lo (2.12) rednce to
(3‘5) Rijk’[ ﬁj(q) Xkb XIC =2 {qa(q][ bic| -+ Z r‘—“(qﬂ')[ 5 A" I (ry { c] ] Xirz
()
+ 2 2 { qa(q)[ b B|(r)a|u] + 6(q-ar) [&5e)
Y

+ Za(qx) {5 ’”(T)I(x)ic] ! nfpy + 2 qﬂ{q)[b Wiigley:
(£}

(3.6) gin (2, n(p) R‘;J-kg pi(q) Xky X', nh(”

:22 {qa(q) [bB|(i")aM:1 + 6(q-r) [6;el + Z ‘_)(qx)_[b "(r)!(x}ic]}’
(r) (x) '

and

(8.7) gih (x>ﬂ(r)) Ri;kl Pi(q) Xy X'c—X'ﬁd

=2 rag | g lpiel + Z Uggry 6 A% () 1 el 1
r (I-) .
2% 1 Wilalal gan (s ngn) X

For the case of a h_vp(-rsurfaée, equations (8.5) to (3.7) rednce to

(3.8) Rij o/ Xk X'o =2{ A0 + rlp A1) Xig--2 {4l A%
L orlyy b ont b2 Wil A%,

(3.9) gin (xsn) R g 0/ kkb ch_ =210, A%+ i),

aﬁd | |

{3.10) gin {x, n) R",-M' nl Xk, X', Xhy

=2Cua (a) [ A"s; J+rlp A% )+ 2 (x4 n) X'i'd A Wi e -
(by Tt };i(q} =ty X then the equations (2.10) fo (2.12) heeome
(3.11) le K £ X' Xk;, X', ' .
= Rlupe 1% Xia + 28, Z‘, Biry alb 471y 1) Xig
r)

—f—2t (q) Z et (,-) {B(r)a{b,c]
(r}.

+ Z B(x)a[b’()‘(xﬂ ]}+2t (q)Wa[fno )
(x) : . s
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(3.12)

and

(3.13)

R. S. Msuara anp R, 85, Sinua
gin (6 nry) Ri g % Xo X X oy

=92 fﬂ(q)‘ E {B(r)a[bicl”{"B(x)aIb I‘(r)l (J:)!c}}
(r}

+ 2 g (x.mn) fa(q) nh(r) Wialasel s

gin (%, j"(r)) Rij kI ta(q) X]a Xy XL, Xt

= Ciryde R pe T 2%, 2 Biryals Aty )1l Ceryde
(r}

2%, gin (v ngn) X Wigly; ol

For the case of a hypersurface the equations (3.11) to (3.13) become

(3.14)

(8.16)

and

(3.18)

(3.17)

(3.18)

Rij ot X, Xy XY,
- Rdnbc i Xid_}’z 4 Qa3 Adc] Xid+2 i° qu[lv;c]
+ 2% al {Qalpiol + Qals Rel) s

gin (x,n) R g ° X0 Xy XYy 0P
=2t {Qalp;el T 2oy Rol)

+ 231‘]: (x’ n) * nh wia[bic] s

gin (x,n) Rt X1, Xey X XPs
= Cd'l’ Rdabc ° + 24 .10 Adc] Cde
+ 287 gop (0 n) Xbe wiy[p; .l
If x't = &'® Xi, the equations (3.11) to (3.16) become
g
Ri 1 Xlo Xy XY,

— Rdabc Xid + 2 E B(r)a [3 Adg(r) ln] Xid + 2 Wia.tbi ol
(r}

+ 2 Z ni(,-) {B(r) a[b 3 r] + Z B(x) a]b R(r) ! (x} ! 1!] }’
) (x}

gk (x. ngy) R et X, Xk Xt X7

= Cinyde Ripet+2 Z By oty A% et Cenyda
(r)

+ 2 g (x, n(r)) Xhﬂ Wi lp: el
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(8'19) Lir (X; ”(r}) R"jkl Xja Xy, ch j"ih(l:)

=2 Z {Bry als s el + Z Biyals RYY [y}
(r) (x)
+ 2 gm (x, 71(c)) nh(cj Wi lp;cls
(8.20) Rigy X', X%y XY,
= Rpe Xig+2 Qulp A% Xig + 205 { Qe 155 ]
F Qe lp Rel} F 2wislp; ol

(3.21) gin (6, n) Rigy X0 Xo X0 X,
= Cqe Rdabe + 2 2alp Adci Cde

+2 g (%, n) X*e 0igl; ],
and

(3.22) g (%2 1) Rigeg Xl Xoey XY, nt

=2{0a ol + Qalp R} +2 g n® @ialy;

The equations (3.17) to (3.19) are the generalised forms of Gauss and
Cobazzi’s equations for the subspace of a FinsLeEr space [!] and the equalions
(3.20) to (3.22) are the equations for a hypersurface [*].

4. Egquation for P*(q,.}a. In this article we decompose the unit vector in
the direction of the normal n*f(q) (x, x7) instead of ni(q) ag in article 2. Thusg

(4.1) P = 7% X + ) ¢¥yn 7%
r}
where t*¢q, and ¥, are yiven by

(4.2) C*(qr) Y 7 8 (xs x%) “w(r) P*i[q)
and
(4.8) Zab {u, u') f*“(q) =& (s ") P*i(q) ijEf*(q)b-

Taking the covariant derivative of (4.1) with respect Lo &®, we have

(4.4) PHgy s b= Kia t%% + Xig £%%0, 4+ Y, e*ny 55 nigy
(r}

T ) n P
(r}

Substituting the values of n*i ) and Xi, from the equations (1.28) and
{1.17), the equation (4.4) becomes

Y e R T T gy
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(4.8) P s =" Xiat ) pigns 2t
| : - ()

in whieh we have put

(4£.6) q%d(q}b def t-ﬁm(q):b_{_z C*(qr) B 5
)

and

(47) P%(qr)b d:ef f*‘t(q) Q*(r)aﬁ (ll,.u’)+ Z C*(qx)‘ N(T}(x)b"i- C%(qr) HE
{x)

Taking the covariant derivative of (4.5) with respeet to u®, wo gel

P*i(q} s he — q*“(q)b ie Xig+ q*ﬂ(q) b Xi .+ ZP*(qr}b ie n-:si(r)
(r)

+ ZP*(‘?r)b n*i(r) PR
(r)

Again substitnting the values of Xi,, and 2% ., we get

(4.8) Py e =" g8+ 2 Prary s By o) Xig
- r)

+ Z (@%b Qryac+ Piunss-
(r}

+ ) Pm e Nw0) nti)
(x)

With the help of

2 pMigyilaal = Rijaa p¥ i Xk XL

and the above equation, we have

(4.9) R P*j(é} Xy X',
=2 Xig (¢ o+ D) Pogn s B[ (ry 1))
. ) (n . :
+2 Z (q*ﬂ(q} [5_ Q}b | (re 1 c1+ P*(qr} [5; Y'E
& '
+ 2 Pl in N | gy 1 al) ¥
)

Multiplying (4.9) by g (x, x') 2%%q) , we got.




CONGRUENCES OF CURVES OF A FINSLER SPACE 83
(4.10) Rt p* gy ¥y Xk X, _
=2 Yoy {q*ﬂ(q) Is o* | (rye | c,I 7L P*(qr} lg: el

+ Z P*(qx) F Nt FNRE
(x}

Similarly, multiplying {(4.9) by G g (x, ) X" x, we find that
(4.11) Rt p*igy Xt Xl XV,

=2 goa (@ @} {45 el -+ ), Pounts B [ 1 d)
r)

The equations (4.10) and (4.11) are the fundamental eqguations which
determine the snbspace F, of a FINsLER space F,. From (4.5) we get

1 .
4.12) P¥ = — g (k. x7) p¥i_1p nth
( (ge) h Y i P g (r)
and
(4.13) 0¥y bd = 0"y b Lad (@, @)= g (x. &) XPa Yy

in the ease of a hypersurface. p* is given Dby.
(4.14) prt =7 Xi, 4+ ['* p¥

where #*¢ and I'* arve given hy

(4.15) £ goe (u, o) = gi; (v, &) X/g pri=t¥,
and
(4‘16) re :LL gi: (xy 29 p%,’ na:-j .

v oY

Equations (4.6) and (4.7) in this case hecome

(4.17) gttt =1t £ ' BY
and

(4.18) ‘ PRy = Q% t*“_—}—l**;(,—}—l** Ny .

For the case of a hypersurface the equations (4.9)-(4.18) take the
following forms respectively:

(4.19) Rigr p* Xk X',
=2 Xia {¢* 1ol P*lp Bol )+ 2{ 2%l g™
4+ P¥[p ;4 P*lp N1} n¥i,
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(4.20) thkl p*j ¥t X, X1,
t:z w{Q*d[c q*abl_l"P*l bEc[+P*[b Nc]} ,

(4.21) R p* Xty Xl XU,

=2 gaa (ny #") (%5 -+ P*p B%1)

1 , ,
(4.22) P*y = - St (x, x) p*i;p 0¥k,
and
(4.28) %8 = q*% gad (s @) = gu (2, 7} X p*isy.

5. Particular Cases.

(a) Let us consider a congruence of curves, which is such that the

p*i, in the direction of the curve of the congruence, is normal to Fm
(5.1) Prigy = 2, Fan 7 -
(ry

The equaticn (4.4) becomes

P =" s X+ PPynp 2™

where
(5.2) s det D c*n By
{r)
and
(5.3) P¥gryp def E Hgry NOyptc¥min-

{x)

The equations (4.9) to (4.11), hecome

(5.4) Rijp p*, Xy X1,

=2 Xia {q*“(q) Eb;c] + Z P*(qr) En B® | ¢ry | c]}
()

+-2 E L% b 2 | (a l F - Pign Biel
)

+ Z P*(qx) (& N I (ay ! c]} "*E(r) '
()

vector
. Thus
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(5.5) Rt gy n¥y Xky Xle ’
=2 {4™ b 8% mal o+ PYyn (50

+ 2 P¥yx T Ny ) :,“]}’

(¥}
and
{(5.6) Rynet Py Xha Xiy X'o
—2gad (fi'a ") (g% Tes el + Z Pin B (161}
(r)
Tor a hypersarfaee, p¥ =%, the equations (5.4) to (5.6) become
3.7 R"jkg n¥ Xy X,
— 2 { By, + Nig B} Xi,
+4- 2 M { Q% [, B +Nipscl),
(5.8) thkl P Xy Xt
=2y {O% 0. BY% + Nlpsd).
anit ‘
(3.9 R n* Xty Xty XP,
=2 gaq (u, u’) {B" losel + N[;, B* s}
& 1t p*i(q) = Xi, t*“(q) , then

P (q) ih— 2 oF (r)ab n® (r) 1*¢ (q) + X, t-’:—“(q) i'h
(r)

Consequently, the equations (4.9) to (4.11) change iut.o the following equatibns
respectively ¢ :

- (5.16) Rfjkl P*j(q) XEy ch
:gf*a'_[ 1 X1 1221@:{ 0% {
“ (g} i the e A (q) % (r)aid
)
i(f)i b Xig+2 Ef @ ™y Q¥ yals ol
)
+ 2 Z Z £ Ny OF (r)afb N Vi el
(r) (®)
(5.11) Rt 0y Xy X' n¥hg .

=2 f'am(q) -Q*:(u‘)n Ihiel W

+ 2 ) G B nals N (1l V0 »
()
and
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(5.12) Rjkkl P%j(q) Xty Xk ch
=2 goa {m #’) %% 1 Iael

+2 Z f;"a(q) Q% ryals B® | (rj [ o} gda (a,a").
(r)

For a hypersnrface, equations (5.10) lo (5.12) hecome
{2.18) Ripr p* Xiy X1,
=2 el X 285 0% [y B Xig

+ th\‘u n*i { -J%u (F c] P{f --)*a [y NL] } )

(5.14) thk[ pes"; X]‘b XIC n*h

=2 w e {Q*u [g3 ¢t "I"Q*a s N(,] } s
and @
{5.15) Riper p* Xt X%y X,

=2 goa ¥ [pel + 2 t* gge (u, v’) O%, [ B51.

(¢) if we further assume that ¢7, and p*/ ) ave tangential to the cucve
of the cougruence, then they ave connected by the rvelation x"i{=&"¢ Xi,. Due
to this change, the equations (5.10) to (5.12) take the following forms

respectively :

(5.16) R i XMy Xiy X',
=R X'k 2 Z Xiqg @ ryals B (5 | ol
{r)
+ 2 E D¥ryalpiel iy
fr}
+ 2 E | Z ¥ 0% by Ny (el
{r) (x)
(5.17) R et Xy Xk, XY, n*h(c)

=2 G gabicd vo T 2% 2y Pryats N Ly i,
: r)
and
(5'18) thkl Xfa th ch Xhe

= Roepe 1+ 2 Z fde .(U-: a’) ryats B iy Lol
(r)

in the case of a hypersurface, equations (5.16) to (5.18) become
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(5.19) Ripr Xla Xty X'o= Regpe Xie 42 Xig 0% (5 BYot .
+ 2 0%.065 0 ¥4+ 2 0%, s NI n¥E,

(5.20) Ryt Xlo Xep X'o n®h =29 (0% 1o 1+ 0% 5 N),

and

{5.21) Ryper X' Xkp X' X' = Raebe 2 gae Fals B

The equations (5,16) Lo (5.18) are the secondary generalised forms of Gauss
and Gopazz: cquations for the snbspace F,, ['], and the equalions (5.19) to (5.21)
are for Lthe hypersurface F,_, [%].
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OZET

I, hiperytizeyinin her woktasindan ble cfrisi gegen efrl kougrltans: goz
Online alhiarrsa, hiperyiizeyin gencl noktasindaki normal birim veltériniin
zontravaryant bilegenleri Nt ve ayni noktadau gegel cgrinin tefiet birim
vektdriintin lkontravaryaat bilesenleri 1/ ilo gosterilmel nzere vy, {(yani
L NEL s k) digin bir ifadenin R, S. Misnra lorafindan clde edildigi mélum-

dur [°’]. Bu aragtirmamin giyesi bu formiiliin bir Fixster uzayinda bulunan hir
hiporyilzey veya bir alluzayindan hareket cdilmesi halindeki gouneolicstirilmisg

geklini bulmaktir. -Baz1 8zel halicr de ayrica inccienmistir.




